ABSTRACT -The Epworth Sleepiness Scale (ESS) measures daytime sleepiness in adults. This paper reports the following data in 616 medical students: 1 -ESS scores, 2-its correlation with the declared night sleep time, 3-comparison with ESS values obtained from Australia, 4-comparison of ESS values in a sub-population of 111 students tested early and late 1995. There were 387 males, 185 females and 4 not specified. Age = 20.16±2.23 (SD). ESS score = 10.00 ± 3.69 (SD), declared sleep time = 7.04± 1.03 (SD). ESS scores did not statistically correlate with sleep time. Average ESS score was statistically higher than in the Australian sample. Retesting of the medical students showed an increase in ESS values from March to November 1995. Sleep time difference was non-significant. Higher ESS scores in this sample seem to be related to shorter sleep time, but fatigue effects can not be ruled out.
or occupational accidents'*. Life expectancy data directly link sleep and mortality where men and women sleeping more than 10 hours a day were about 1.8 times more likely to die prematurely than those sleeping 7-8 hours daily 21 . Sleep is a homeostatic function of the organism. Sleepiness is a physiological state like hunger and thirst, which are necessary states basic to the survival I1UI . Sleep deprivation increases sleepiness and, as hunger and thirst are reversible by eating and drinking, sleeping relieves sleepiness.
Determinants of sleepiness 1. Sleep Amount. The degree of daytime sleepiness is directly related to the amount of nocturnal sleep obtained. Insufficient sleep quantity produces objectively and subjectively measured daytime sleepiness in several populations 12 . Even small reductions of one hour of sleep per night causing accumulated sleep deprivation produces daytime sleepiness 12 . Alternatively, sleep extension reverses sleepiness".
2. Sleep Quality. Daytime sleepiness is closely related to the continuity of sleep. Sleep in patients with certain sleep disorders is punctuated by frequent, brief arousals, 3 to 15 sec long 1 ". Apneas, pain and leg myoclonus may produce repetitive arousals which usually go unrecalled by the patient 1 "-™. The critical point is that arousal does not result in shortened sleep but in discontinuous sleep causing daytime sleepiness 6,71 "-36 . Correlational data show a link between sleep fragmentation and daytime sleepiness 6 -7 -" 1 - 36 . Experimental sleep fragmentation in healthy adults has been produced by awakening by sound stimulus. These studies have shown performance reduction and daytime sleepiness on the following day 67 , 3. Circadian Rhythms. A biphasic pattern of objective daytime sleepiness is well represented in young adults and healthy elderly subjects 31 . This biphasic pattern was experimentally determined in young adults and elderly subjects tested for sleep latencies each two hours during a full 24-hour period 25 -31 . Two somnolence peaks were recorded, one between 0100 and 0600h, and the second between 1400 and 1800h' 3 -2 '\ This circadian sleepiness rhythm is part of a circadian system 25 . The acute sleepiness that shift workers and transmeridional flights travelers experience results from the placement of sleep and wakefulness at times that are out of phase with the pre-existing circadian rhythm 25 2y . 4. Drugs and Medication. Central nervous system depressant agents produce sleepiness. Benzodiazepines, barbiturates, alcohol andH-1 anti-histamines all increase objective and subjective sleepiness 24 -3 "-32 - 33 . Stimulating medication such as amphetamines, methylphenidatc, pemoline and caffeine increases alertness, and withdrawal of these substances may unmask or exacerbate sleepiness 26 .
EDS can be measured objectively and subjectively. The Multiple Sleep Latency Test (MSLT) is the gold standard for objective measurement of physiologic sleepiness but it is a difficult and expensive test to perform 913 -2 * Alternatively, several subjective sleepiness scales were produced, namely, the Stanford Sleepiness Scale, visual analogic scales and the Epworth Sleepiness Scale 
MATERIAL AND METHODS
The ESS is a self-administered eight-item questionnaire that has been proposed as a simple method lor measuring daytime sleepiness in adults'"-' 1 '. The ESS is easy to apply and it consists of a self-administered 8-item questionnaire. The subject estimates his likelihood (range 0 to 3) to fall asleep in 8 different routine situations. ESS score ranges from 0-24 in an increasing order of sleepiness and it has been validated by the MSLT lll|lJ . A Portuguese translation of the ESS was produced and demographic questions were added such as
provided, stressing to the students that the ESS should reflect the last few months.
The ESS was applied to 479 students (first through fourth year) in November and December 1994 27 . Additional 165 first-year students were tested in March 1995, and 138 of them were retested in November 1995. A total of 616 students tested in late 1994 and 1995 constitutes this study's entire sample. Out of the 165 first-year students tested in early 1995, only 111 subjects were identified and included for retesting analysis. The entire sample's average ESS score was compared to an analogous sample of 104 Australian medical students 10 .
Statistical analysis. ESS scores of 616 students tested at the end of the school year were correlated to their sleep time using the simple linear regression. The averaged ESS score was compared to the sample from Australia using Student's T-test. Different student subpopulations were also analyzed using the One-Way ANOVA. The 111 first-year students identified to compound the retest sample had their ESS values on both occasions compared using the Student's Paired T-test.
RESULTS
There were 387 males, 185 females and 4 not specified. Average age = 20.16 ± 2.23 (SD). White Caucasian = 442; Asian = 113; Afro-Brazilian = 4; other = 13; not specified = 44. No distinction between Caucasian and Hispanic ethnic groups was made. Average ESS score = 10.00±3.69 (SD); range 0 to 21 points (Fig 1) . Declared sleep time = 7.04±1.03 (SD), range = 4 to 11 h. No correlation between average ESS score and average declared sleep time, was recorded (Pearson's r=0.02 ; -0.06 < R < 0.10; p=0.05) (Fig 2) . The Asian individuals demonstrated a significantly higher ESS average score compared with the Caucasian sub-population (10.53±3.51 (SD) vs 9.62 ± 3.48 (SD); t = 2.91, t cr . iji:ii =2.58, oxO.01 ), for a non-significantly different declared sleep time (6.88 ± 1.06 (SD) vs 7.09 ± 1.02 (SD) ; t=1.93, t rii . = 1.96, a < 0.05). These two ethnic groups were compared because of the very low representativeness of the others. No statistically significant difference was determined for average ESS scores regarding distinct medical schooling years (F=0.891; df=4; p=0.53). No statistically significant difference was determined for three different declared sleep time length (stl) subgoups (stl < 6.5 h, 6.5 h < stl < 7.5 h and stl > 7.5), (F= 1.194; df=2; p=0.3034).
A statistical difference for average ESS scores of our entire sample was recorded when compared to Australian students (ESS=7.6±3.9 (SD) ; t=5.85, ^,^,=3.291, oxO.001). Sleep time was statistically shorter in our sample compared to Johns' weekday sleep length (stl=7.7±0.07 (SD); t=15.69, t ,=3.291, oxO.001).
Retesting outcome of 111 students made evident an increase of averaged ESS scores (early 1995 = 9.40±3.19(SD); late 1995 = 10.68±3.44 (SD); t=9.12, t crilical =3.291, oc<0.001) (Fig 3) . Declared sleep length difference was non-significant (7.12±0.89 (SD); 6.97+1.02 (SD); t=0.075, ^ = 1.96, a<0.05).
DISCUSSION
The ESS is recognized for measuring excessive daytime sleepiness 11419 . ESS scores significantly distinguished groups of patients who are known from other investigations to have differences in their levels of sleepiness measured by the MSLT 1X . Additional studies confirm the ESS reliability and internal consistency 19 . There was no statistical correlation between ESS and sleep time length in this study sample. Therefore, sleep length time cannot be considered a predictive factor for ESS scores in this sample. However, comparison of our 616 students to the Australian students who had both statistically significant lower ESS average scores and longer sleep time suggests a role for sleep deprivation. The statistically significant increase in ESS scores for the retested sample along with a non-significant decrease in sleep time length points out to less sleep time not being a factor for increased ESS values. This increase in ESS scores may indicate the presence of fatigue or an external factor because sleep length did not differ in a statistically significant way from March to November 95. The data from all the 616 students were collected at the end of school year in the Southern hemisphere (November and December 94 and 95), therefore a fatigue factor or other factors emerging in the school-year may play a role. Young medical students frequently carry out their lives in a frantic way, often leading to a departure from their original lifestyles. They have to acquire an enormous amount of information in short periods of time while undergoing the hardships of the medical practice. Curtailing sleep time is part of the student's coping strategy with consequent sleepiness. Increasingly, contemporary culture has seen an expasion of the daily work period with a reduction in the time available for sleep 35 .
Essentially, EDS is caused by fragmented sleep, circadian rhythm changes, drugs, aging and sleep disorders. Except for aging and sleep disorders, these factors belong to certain extent to many medical students' life. Wolf and Kissiling 37 described a reduction of quantity and quality of sleep, physical activity and leisure time and increased stress in medical students during their first schooling year.
This can cause a fatigue effect that may be subjectively interpreted as sleepiness. Additionally, our tested population was composed of young adults, who are sleepier than the general population 1423 . Interpretation of the scale in English and Portuguese may be different enough to cause a comparison bias. Finally, the scale itself may not be appropriate to estimate sleepiness in normal individuals, since it may measure factors other than sleepiness.
We conclude that higher ESS scores in this sample seem to be related to shorter sleep time but fatigue effects can not be ruled out.
